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Introduction
Hepatitis B virus (HBV) infection is one of global health problems which affects many people especially in Asia and Africa. The number of HBV carriers is esti mated at 2 to 3 hundred millions in the world. An ominous characteristic of HBV is that it causes not only a transient infection, i.e., acute hepatitis, but also chronic liver disease. It is now well known that hepatocellular carcinoma (HCC) arises after a long period of persistent infection of HBV.1-3 Recent advances of molecular biology have shed a light to basic understanding of the relationship between hepatocarcinogenesis and the inte gration of HBV DNA into liver cell genome,4 8 although precise mechanisms of HCC development have not yet been known.
In vitro model system is considered to be required for better understanding about HBV proliferation in liver cells. Since the successful molecular cloning of the whole 1Pnoth of IIRV DNA in 1980, HBV Observation of the morphological change
Transfected cells were cultured in the above medium in the culture dish (Nunc). When the cells grew to an almost confluent state about 3 weeks after the trans fection, all cells were harvested with trypsinization and divided into 24 aliquots of 1ml and cultured in a 24-well plate (Falcon, Becton Dickinson, Cockysville, MD, USA) in the above medium. The cell morphology was observed with a phase-contrast microscope every day and cells of which morphology was different from that of original Chang cells were selected and trypsinized them all in the well. The harvested cells were divided into 96 well microtiter plate (Nunc) and subcloned three times until cells with the same morphology were obtained. 
Detection of HBsAg in transfected Chang cells
The transfected Chang cells 7 weeks after the trans fection were subcultured onto Lab-Tek chamber slides and examined for the presence of HBsAg by indirect immunofluorescence. Both cells transfected by the calcium/phosphate coprecipitation procedure and the electroporation procedure showed cytoplasmic flu orescent staining (Fig. 2-a,b) , but the fluorescence of the cells transfected by calcium/phosphate coprecipitation procedure was somewhat weak (Fig. 2-a) compared with the cells transfected by electroporation procedure (Fig. 2-b) . These stained cells consisted approximately 20% of the whole cells in terms of cell 'number. The fluorescence intensity of PLC/PRF/5 was as strong as the cells transfected by electroporation procedure (Fig. 2-c) , while that of Chang was negligible ( Fig. 2-d) . Eleven weeks after the transfection, the fluorescence became undetectable in the both transfected Chang cells.
HBsAg was not detectable in the culture supernatants of the both transfected cells, while the culture super natant from PLC/PRF/5 cells contained large quantities of HBsAg (Table 1) . Table 1 The accumulated HBsAg in the culture supernatants of cells.
Detection of HBV DNA in the transfected Chang cells
The result of Southern blot analysis of DNA from PLC/PRF/5, the transfected Chang cells and untreated Chang cells is shown in Fig. 3 . The DNA from the transfected cells were examined 7 and 11 weeks after the transfection. Hind III-digested DNA from PLC/PRF/5 cells revealed 6 bands corresponding to the integrated Fig. 3 Detection of HBV DNA sequences in the transfected cells 7 weeks and 11 weeks after the transfection. Lane a=DNA from PLC/ PRF/5 (HindIII digest); b=DNA from the transfected cells (electro poration procedure) (7 weeks after the transfection) (uncut); c=DNA from the transfected cells (calcium/phosphate precipitation procedure) (7 weeks after the transfection) (uncut); d=b (11 weeks after the transfection) (uncut); a=c (11 weeks after the transfection) (uncut); f=DNA from PLC/PRF/5 (uncut).
HBV genomes (Fig. 3) and uncut DNA from PLC/PRF/ 5 cells revealed one band which was seen at a high molecular site. DNA from Chang cells transfected with HBV DNA by calcium-phosphate coprecipitation pro cedure was examined 3 weeks after the transfection. A 3.2kb band was seen. DNA from Chang cells transfected with HBV DNA by the electroporation method 3 weeks after the subcloning showed 3.2kb band and another lower band, whereas no band with molecular size higher than 3.2kb was observed. On the other hand, 11 weeks after the transfection, no bands hybridizing with HBV DNA were demonstrated. Chang cell has been in culture for long period and it is suggested that it does not have all functions of normal hepatocytes. But it was demonstrated by immunohisto chemistry that the cells used in our study was still pro ducing albumin (data not shown). Chang cell is different from the normal liver cell because it grows permanently but it can not be transplanted in nude mice and can not grow in soft agar. So it is thought that Chang cell is not a cancer cell. It is clear that the best way for studying the carcinogenesis related to HBV is to use a primary culture of normal human hepatocytes infected with HBV itself. But nobody has succeeded in such an experiment. The alternative is to transfect normal fresh hepatocytes with HBV DNA. But it is difficult to obtain sufficient number of normal human liver cells and it is unrealistic to transfect normal hepatocytes with HBV DNA because most cells die during the transfection procedures and it is v very difficult to grow cells to reach enough number which will provide enough amount of RNA and DNA. Therefore, at present we think that it is best alternative way to transfect Chang cells with HBV DNA for studying an aspect of HBV infection. 
